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(54) NONLINEAR DIELECTRIC CONSTANT MEASURING INSTRUMENT 

(57)Abstract: 

PURPOSE: To enable observation of the micro-distribution of a 
nonlinear dielectric constant, the crystal status of a dielectric, and 
the micro-distribution of polarization by applying an alternate 
current signal with its specific frequency to the minute region of 
the dielectric. 

CONSTITUTION: An alternate current power supply 9 generates as 
alternate current electric field Ep in a minute region 2a of a 
dielectric sample 2 by applying an alternate current voltage Vp with 
a frequency fp to electrodes 50 and 4 to be measured and outputs 
voltage Vp as a reference voltage. The minute region 2a and a 
capacitor unit 1 comprise a resonance circuit 10. An oscillator 20 
generates an oscillation signal in which the oscillation frequency 
varies in response to the frequency fp and a ternary induction rate 
&epsi;3 of the minute region 2a. An FM demodulation circuit 26 
frequency-demodulates this oscillation signal and outputs a 
demodulation signal with its amplitude matching the frequency fp 
and dielectric constant &epsi;3. A lock-in amplifier 27 
synchronously detects the demodulation signal based on a 
reference signal and outputs a direct current signal with its 
amplitude matching the frequency fp and the dielectric constant &epsi;3. 
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(54) mwozm imj&mmmmmmm 



(57) [Bttfl 

[«J«3 R«fcl;:#JS3n;fcS6l©*«i. ±EWt 

©«® £±EJg 2 ©S® £ cdM1c«^$ nfci§®#©l& 
'WW*©* ^ £^ A/T«fi£$ ftfc#«l3»£«;t 

-r ±e»««^ ut. ±e 




1 

±fB^«#<z>fg i omizw&zntz.'g, i (Dnmt, 
±f2g§m#©s? 2 <Dm\zm®-tz>& o \zmmnrz9tm 

±mmi(Dnmt±mm2<Dmmizm^n, ±.mmm 
w com. /ws*£ ic era »^ * =rr s s tod-t 

±E» 1 ©«ff£±EB2©««£0Mfcf*i83*i&B 

«j«*n&Lc*gi3i&*«AT. ±esi«#<z>i&/Mi 

Bo 

[S*^2] SlrJfc»l*ir-BJBlO®iSB2(Offit* 

±ebb#©& i ©ffiicjgjssnfcss i corns t, 

±E««fl£©SB2©Hc»js8sn&aw*r»cTa*» 

2co«a<t, 

±E» l ©«ffi£±E82 ©BSKttttsn. IBM 
±ESB 2 0««S^LT±ER««:oa/h**IC3tt- 

±e# t - Awmm a nfc t * c, ±e««#:©«** 

±E«ftflfflr|c*^V»T±ER«#O*/h**<0#»» 
B. 

[§9*313] ±E3ME?ft«*»££Btt3&£. 

±Eit«.fll#tS'^v»T±EII«#olft/h«i«o#«» 
5 £ t SfcatT-BI*:** 1 X« 2 E« 
ro#«SM«*attSB. 
U*J#S4] ±E*fiSBtt, 

sv>ic»mi'r*2«ojB.ii*«*.fcn«»*t#L, ± 



(2) &M¥8-75806 

2 

E*»«^*»6±EWf*:dr-XO«l«t"i£>fc»oT±E* 

fcBtt&n&R^tt0±EB-2©«it&«*., 
±E»#fr-*©^©JSBWt±E»«#©±BBK:att 

t*i*B l Ett0?NEgl8«*8l££B. 

5 ] ±C#lBWR«*Wg8BB:3 6 lc, 
±ESH 2 ®«ffi*t±ESim^©^ 2 ©H±&^3tr<5 J: 

io o\z. ±&nmfc& i ^7c*(p]xn 2 ^Tc^fSj-r^ij-r 

4 E«©#«!^£§«2$aij£8S. 
[W#JS 6 ] ±E^tt»Si«*8l£&Btt $ & t , 

IK. ±E» 1 *7C^(p]Xt± 2 ^7C^(6]T#»-r 

«04MI£M*M£8B. 
[589I©»»lfc»W] 
[0 0 0 1] 

a? [ItlS!±©*iJffl#I?] #«8itt. tt*fl^0>#*J*lt 
[0 0 0 2] 

[«£*©ft*ff] iS¥> *WS»aflWB#tt*Bf«5 s A-f^ 

^att^»!fisi«^©»ffi©iKffi©a»jtt. ^-r^rss 

[0 0 0 3] 

[0 0 0 4] ±EIBHHjSt**fcUT. 

5 ? o % z t jjnr* 

[0 0 0 5] 

50 B©*«^SIfl^ai3£SBtt, HU>K»HW*«H ©B 
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9c%n&$:^-rz>m2<Dnffit, ±.mmionmt±.mm 
2©«sic^$n, ±mwim#<Dm'hmmzffife<Dm 
&&&GTz>&ffim^%ii]a? zm&mm^mt, ±e 
m i ©«<$£±E3i2 (Dmmtvmizmm-znfzmmte 

sn&Lc &n®&*ffiz.T, ±mmmfo<Dffli>big®iz 

is t ±&tiL^mw<D#m&mmmz*tj&vT&mR&8. 

sv»fcj»iRj_-r**i«)®i»2 0Ht*#-r*««fr«) 

#8»R«*»)6Sl?*oT, ±ER«#©» 1 ©W 

icMsn^iotit. ±e««#©js 2 ©Bjcji* 

J«Stt&8E#»K:Tfc*SS2©««i:, ±Effu©m 

e8t±i2m2com«i(cSi^$n. ±Essm#©ia/hs*8 

at, ±B»2©««*ttUT±E««#©«/JMB*e 

3K e- a ft jsit-r * ^sas^a t . ±e« k-ajwb* 
cooo7] 3 fMaimK&wtmsmutt.* 
^©M^^w^si^sim^ftsj^-r-scitft^t-r 

•So 

[0 0 0 8] *&a4e«e#*,*tt«*a&&a.C& 

htu, a*«iB«a#a«B«*a«ttaic*3u 

T. -hE*H[§]8&f4, 2WC*ffoT<&2fi©jKH*«*. 
fcRftj^ftWU ±ER«»tt©-*©JSffi<«ia*S 

xt. ±e^#:^-x©— ^©js®©tf»^ca«g$n, 

±Eftitt9.ft.±EH P^^TSft-r^i 5 \z±.Gm#tr 
±EW*ir-^Offi^rofiH3^±E»«#:o±®K 



atr*. 

[0 0 0 9] m&b 5 E«©#«s^«i*^ffli5esett, 
i . 3 xb 4 KMa&m»nn#miEmmiz*» 

T, SSfc. ±E»20*«*t±E««#©»2©ffi± 
£i£&-f •SiSK:, ±E$l«#:ft 1^7C^[p1XIJ2^7c 

[ooio] a$g 6 mm<D4¥m&mmmm%.mwit, 
mxm 2 x\t 3 izm<n#mMmnmmizmm\zi$^T, 

£ 6C, ±E^MW^a{CJ:t3T.W$nfc^f-Aic 
JO MLTSttlc, ±E««#Sl*7C*lflXtt2*7C»^l 

[0 0 11] 

[f^ffl] »^ 1 E«©#SSJgS|«^ffi!l^E{Ct5^T 
tt. ±E«flE8JiO*a«. ±E9Sl©«Bfc±EJS2© 

tCioT, ±E««#co«/J\<H*K±ESE«[«^SBl 

jnf ±Eass?a.a. ±e«*#o«/wr*c±e 

±Ea/h«*0#«#««*i;:»*UT»fi««»tf«a 

±E*s«#6«aafcanLT. ±ex«e»^©«»» 
&±eR«#0a*a*c!>?Mi&M**K:#£u&aM 
t*-r*fln»*«ftfln»iUTa»-r*. ^it, ±e 
m&Mn\zm^T±mmmfc<Dwmm<Dm%mm® 

[0 0 12] Sfc, ff$JH 2 Sa©#«8^$f«S$«!l5£g 

ac«i>Ttt, ±ESffenao#a«. ±E*i©««t 

±E» 2 ©tt*K±E3SJ«Ee^*B«ni-r ■& C £ fc «t o 
T, ±EW«#©***«fc±E3!««^£l$iinT*. 
30 CftlCJc-aT. ±E«*#®a'h**©3fcE#t*fi. ± 
E32*«#t±E««#0«/jN««©*««JII|**lc*f 
)6l/T«l!t4. ±E3ttflB»¥a*«, ±Ef8W« 

mzTts.z>w,2omM*ftLT, ±.mmmfc<Dfa^m® 
c#br-A««*rr*£, ±E««#©a/jNa«tt. ± 

»3tttUTK»f*. fc^TJ, ±E3t«SE»*Sf4. ± 
E««fls:©«/jNflWW. n*S«3tS3t««» L 

TaaflwstHa-r*. *i/T, ±.&mf5.mmzm~3^ 
T±eM«ff:©a*aa©%^*tttc*.?s#a»M 
40 mm^m^r s. 

[0 0 13] SSfc, M^3E*©JMlaR«*aft 
gMfCfe^Tte, ±E^&^a«. ±E2K««*C»^ 
t»T. ±E*««^*WJH*«UT±E«ftflt-9©SB 

[0 0 14] a$£4£tt©#*JBRe¥a£a*lC& 
^Ttt, ±B#ISt§]S&(4. #£t<f4. 5^l:»|Rlt5 
2fl©j£ffifta*fcHtt»tt*:(rU ±EP!«?K«©- 

50 ^©jKH!i««isanT»ii*n*>t3^o«ffiKBBP« 
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5 

ttt*mfr>r-7.t, ±E*#*--*©-;&0l£EcD 

2<Dmmt^mA., ±E»#*--*®B;SF©Bffla<±E 

[0 0 15] B*^5IBSS<C#^SI«2pffl3t^eiC*3 

^Ttt, w#bi. 3xfcME«©#»B»«*aij£8 

«©±IB^Iij^|S:tt, .LESS 2 ©««a»±E««#©» ifl 
2©M±£j£ST£<fc?lc, ±EB«#*i^7c*rax 
tt2&7c#iRnr«H!rr*. ntucfctsr, ±E««ft:o 

gffi*©#*£aij5t-rs 

[0 0 16] tt£B6fi«®#«£ftB*M££B£& 
t»Ttt, B:MI2Xtt3Efta?IMt£BB*M££B0 
iffiiftfSIS, ±E3ttflB»#S!CJ:oT8a»3n«:3e 
fc:-Al3*tbTfiia[C, ±EWt#*l&5c#fflXtt2 

[0 0 17] 

<s*(ai?s>ia i (23fc%nc:fl(ft#s»iitmnesa 

[0 0 18] SI <B?Mftft?B«*ft£gBI±. (a) A 
ttftf pfc#"r*53fc«EEVp«8£l,T, K^i5 
0tli4 fc_tE3*B«£E V p SEpflOf 5 uttiot 
^«#:fii<Sf 2 0tt/JM5# 2 a f-^5S«^-E p 50 
Stfel:- 325it»flEVp$«^«^iLTi±i^T^32Sit 
m^9 t, (b) ±E««4 i±Eaj3£m«5 o c*r 
Snt»Mt2at, mS4i, B5£S« 5 0 t IZ£ 
•aT«|jsRan* + + /^^^« 1 £-&tr#fiE&gB 1 0 * 

«a±ex*«£ev p*»±e*«4 t±mmfenm 5 0 
fcsuoanfc t*te58fi«»»«»±E««» f p tvk'h 

fc-r*Bfi«^£5B£-r*5MIS2 0£, (c) ±EB 

miSM^-i:LTtti^-r-2.FMmiilfi]8§2 6 t, (d) ± 
E»IMi*fc»:*^T±E»BB**H»»RLT±E 
« f P t ±E«/hB« 2 a (73 3 #©8§«5 £ s lc*f 

^2 7tSfx, ±E1ft*MW2 aa>«Btt£ttC9 3& 

£. 

[0 0 19] aTEHB5SfflV»TH10**iaBO««* 

[0020] si ic*r± 5 c. ±e*BSKa i o 50 



«fBS¥8-7 5 8 0 6 

0 

fit. B«#ttH2i. tffi4t, $J5g«ffi5 0<h. »* 

o/tifeSB«5 0 a*#r<5W#C«t-3T«lfi6*n, ±E 
ft«g&5 0 a*t±EBf*#IW2©±Ht»-r-5J;5K: 

B5t$ns. ±m,wm#m,®2 tmm4 tm&vss o 
a^ir/t^ai««iBr«. *&, bbsb7«llhic 

M3ftft«t«8Siil, ±EBI«*ttlBf2 £-^©g 
ffi±lC«BLT««fL., ftO&BMil82 5ft>&0WB 
« ^(CJfcgLT* Sf«#tffi 2 £±E«J£«S 5 0Of 
S$5 0 a#±E««#tt»2©±E£SU&tt»*« 

O fc £ ft ^€#fi& 2 &-^7C^[S]Sfc«-*7C^[p]IC 

0 t*S4 t[cEPin1-S^i:lrJ;D. ±EBI£«S5 0 
t««4©mt(t«-r-5««#tt»2©tt/MH*2 at 
S9H»Ep*«4af5-*. ±IB3K«EtEVpSS 
?fi^tLTD7i"f>7>y2 7ICffl*fS. EU:© 
±3lC«rtSft&#»Btt»l 0fc:6V»T, a'J^*8l5 
0©5feSggB5 0 a i. tl4i, W&tffBOOftME 
5 0a tmffi 4 £ K J; o TftlSnfcifMfi 2 ©» 
/hi«2aS*t/V^>XCs$ML-t, $e»(C, 

±a?©«fc5c=>-<;v6K±E^A'/'<->3'>xc s izmm 
\zizz>&o i:S8c$nrvi-5©T, ±E=^^/i->^>x 

C s ti:E3-1';V6ttLC*S0KS«lJ«f *. COL 
C#S[s!Kttfttt«ttE»5fc««SnT. ?S5S§g2 0 
**Bf-*. 3SHg§2 0 J: 5 

&^^LT^*LFMaH[lJ?S2 6(CHi^-r^. FMtt 
MHB2 6B, B»»BW$ft&»»«*£«BbTtt 
WMmtayir'f yyy-^2 i \zWftt%. 

[0 0 2 1] D»;J-f>7>^2 7lt @2i:Sti5 
tC, ASSfTl, T2t, «IS2 7 1t, BBS* 
S2 7 2i, 2 7 3 , 2 7 4t, 9 Og&ffl 

§§2 7 5 t, ^Sg§TS^ 2 7 7 a, 2 7 7 b 

t, ft*li7-r;^2 7 8 a, 2 7 8bt, miWf- 
T3, T4iCJ;oTl^Stl5. *B*»2 7 ltt, A 
iiSfT 1 ft^UTA*Sn*tm«-*t*«LTW* 
5^ES 2 7 3 lilffi^iaS 2 7 3 B, 

nfc!l[IMI^*H«»EUTB«fr»2 7 7 a tB^B2 
7 7b fcfflA-r*. W«S2 7 2 «, 

|Hlffi^ES2 7 4irm*T^.. mffi»ES§2 7 4(i> m 
mm.^2 7 2*»6iH*Sn*«Jp«4fftWfi-C»EL 
T?g-&§I2 7 7 bt9 0S^ffi^2 7 5(cm*-rS. 9 
0«&*b3§2 7 5«, 29fi^££9ft90ftftftlc:& 
0««WfMSUTB-&S2 7 7 a(cm*-TSo fl 



7 

s« 2 7 7 a n. mmmnt 9 ommmm-zntcsm 
Tffi«jij@7^;i/^2 7 8 atcaw-rs. ffi*aa7W 

H2 7 8alt A*Sn*jB^«Ofil#0 3*OlI8S 

a > £&3*ffifP8 2 8 CUi^T*. 8^38 2 7 7 bll 
SW»£«Blit*i:£**UTiBfcU ±B(ttlffiH» 

l/T. tt«i!7^M 2 7 8 bl:iUA 

-fs. e«a»7^j^ 2 7 8 btt. AAsnsiB^s 

£fl-LTffl7jmjEV a 2 ^*^$iJTO2 8 tCfflTjTS. 
CCT, ®&mk?4)\s9 2 7 8 a^e>J±l*$n5«BE 
V a, fi> £90*0(9 0*fc*»*«SnTfttPI«^i 

swan^^fiw^asnfcacomffoia^tts I v a 

2 7 8 b*etU*$n5SEVa 2 li 82T 
[0 0 2 2] 

[tl] Va, = |Va| - siiKt 

US 2] Va 2 =|Va| - cos* 

[0 0 2 3] £SfBOTSB2 8«. ny£-f >7>:/2 7 
^6A^Sn.5ttl73«JEVai £ffl7jmjEVa 2 tjj>6 
H173*EE I Va | tffi«JS*S-€-n-en^CO»3t»4 
Srffll^TSSffbT, D-y^-f >7>y2 7roffl7jt|JI I 
Va |, Va, , Va 2 i«MMflMB2 5*»&AAS*l 

SbTT^7 7K2 9lt a^MHSB 2 8 ©Jg^ffi* 
[0 0 2 4] 

[S3] | V a | =7" (V a , 2 + V a 2 2 ) 
[84] d)=tan- 1 (Vai/Va 2 ) 
[0 0 2 5] K±©J:3lC*|j*Sn;fcaWHKS«*.fc 
#«»R«*8B3eSWfC4i^T. ±Et§«ttt*fir 2 ©ft 
'M«2aC, &Wll(9lCj:?TM£ftS6 0&M 
4 KJ^i&gfc f p SWT5iEKiS , r»'5S;»«ffiV p &(? 
tut 5 i. ±E«/h«* 2 a tc_hfB32SStmjEEV p ©igt§ 

32»*flEvpt5!:«m»Epfa. tsTSsnsftHS 

SBp6fHTft6tR7-C*tit««T*5. dilT 
Vpo«3S^«£EVp(7)lgitiS-r*0, E p 0 «£ffrEm#E 
p(7)JgitgTfeS„ 
[0 0 2 6] 

[85]wp = 27rfp 
[86] Vp = Vpocosa>p 
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[87] E p =E pocoso>p 

[0 0 2 7] X««EEVpeTODU&fc*©±B 
»««2a©Slff e ttt, &»©<}; 5 fz, £fiit«# 
Ep£2#C©Bfft*e 2 &3&©Bift¥6i t4^CDg| 

[0 0 2 8] 

[88] £ t = £2 + £ 3 Ep+ (1/2) £ 4 Ep 2 

[0029] zz-v, is 8 \z&rFz>£ o \zm< z tm 

**. ^m^S!:^2tcm^S:EnjDbfc<!:#CDg|m#:|i^ 
JO 2©«^«flEt«**-tn-6nD, Efcl/T, Sl«#tt 

-HOMSfnfndD, dE, dU, dHtti 
t, Jfc©ft9£»l OOWMfoWfcOSp. 

[0 0 3 0] 

[89] dU = EdD 

[81 0] H = U-ED 

[0 0 3 1] JJU©89 £81 0*6i»dHtt. &© 
^ 81 lT«$n§. fcT, ftgtt&Dliftl 2-e^s 

[0 0 3 2] 

[811] d H = — D d E 
[81 2] D = -<?H/5E 

[0 0 3 3] &IC> m^X>^JHf-H^^ECDBH8 

X>*;i>fcT-Hr£fc©8 1 3T-5*.Sft-5. 
[0 0 3 4] 

[813] H = (l/2)(<? 2 H/«?E 2 )oE 2 +(l/6)(<? 3 H/ 
30 ^E^.E'+^X^H/^EMtE' 

[0 0 3 5] CICIT, 0&©flttt. I#E = 0Ti!:f 

fc. i&©JBtt, mi^E = o-rmS^SD=o(c^^>' 

tiftl 2 i^SOfCfcS. 81 2 £81 3#6 

ftJMUEDtt. *©»14Tf$tl^ 
[0 0 3 6] 

[814] D = -(d 2 H/<? E 2 )oE-(l/2)(5 3 H/5 
E 3 )oE 2 -(l/6)(<?<H/<? EO.E' 
= £ 2 E + (1/2)£ 3 E 2 + (1/6)£4E 3 
40 [0 0 3 7] C'T, -(5 2 H/5E 2 )o= £2, -(d 3 
H/3 E 3 )o= £3, -(d*H/d E < )o = £ ( tl,Tl^. 

Lfcii*©, 2&©BM«8,c#fcbfce2fc2#:©« 
ft*£»ftf. 3Jfc©«H«jRK»*bfc6»S3^©« 
m^tnftf. 4#©®M^tc:ttjfcl<fcE< £4&©R 

e p \z mnmn t&Mi v tzm^mw a e ams. l t<^ s 

JiHMESD p £ LT. ±ffi«/jN«#A E IC^tfea/h 
» i^MADint, 81 4tt^©8l 5©±o(3 
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[0 0 3 8] 

[»15] Dp + AD=E 2 (Ep + AE) + (l/2) £ 
3 (Ep + AE) 2 +(l/6) E^Ep + AE) 3 

[0039] ;;t, itfgDpH :&©ft l 6tg 

$n, Sfc32figfi#EptJ±«UT«S/jNm^AEB+^ 
/h£^©T. (A E) 2 <t (A E) 3 fc-^trfllttO £ifi<HT* 
SCI 5©Sg2gt©ADteft 1 7©<fcptCS 

[0 0 4 0] 10 
[ftl 6] 

Dp=£ ! Ep+(l/2)EiEp ! +(l/6)£ < Ep' 
[ftl 7] 

4D=E!AE+eiEpAE + (l/2)£ ( Ep ! iE 
= [E! + £!Ep + (l/2)E,Ep ! )AE 
= £ t AE 

[0041] & n frzw^frUZioiz. a^m^AE 
Hflwittfy&ft £ til/T*8Si<!:i*«T*6. * 

fc, ^B^iffl^ftt, 3&G>gMt*E S . 4^(C^S^£ < iO 

w««o#*»Rm*©^fp»a. *&. 3^co^m 

DlflStt&i. £«E«#Ep©ft#£#«P©fa£7W3» 
©fllft«££-C. jEftaWTS. £/tft8C:*5^T4 

±KK*«>WI*tt2#:. 3#, &tf4#c©flt«*fctt; 

lts^lt^s. *&. ±Bm^nm5 o tm,m4 1 
» 2 ©ips d tMtmffi 5 o <D%m^><nmm tmnw-n. 

» 2 (CJ:^Tft^?)iE©^ScC e tft 8 £fflV>T#©ft 
1 8 0J:3lc&1-C 
[0 0 4 2] 

[Si 8] 40 

Cs=Ce(l/d){ £2 + £ 3 Ep+(l/2) £,Ep ! ) 

[0043] fti 

s tt, ;&©& 1 9TSSni)^-V/ , ?->^>XCo £&© 
S2 0tiSn5+rAy^>7,»iACSffl^5i 

S2iffl < t5i:it:tOTS^ **/v>* 
>xco k, £«?mEv plains nTv>fcv»i*©« 
jgm®5 o tms4 tatems5 o tusH ttcioT 

n&±B«/h*tf 2 a j&tfcjfc-r */V>* 
3IJPLfci:#©*^A->^>XCo^^©4 ; 'VA->^> 50 



#M¥8-7 5 8 0 6 

JO 

[0 0 4 4] 

[ftl 9] Co = Ce(l/d) £ 2 
[ft 2 0] 

AC = Ce (1/d) { £3 Ep+(l/2) £< Ep 2 } 
[ft 2 1] Cs = Co+AC 

[0 0 4 5] ft7T^Stl3£Sit*#Ep£ft2 0©* 
SfflViT«»r*t. ACteft2 3(D£o\Z&-tCttf 
[0 0 4 6] 

[ft 2 2 ] cos 2 (cop- t ) = {1+cos (2cop- t ) }/2 
[ft 2 3] AC = Ce(l/d){ £4 Epo 2 /4+ £ 3 Epocos 
(cop- t) + (£< EpoV4)cos(2cop- t)} 
[0 0 4 7] $e»iC. St2 3!l #©ft 2 4 ift 2 5 £ 
ft2 efSSni+t/V^^WfclACi, AC 3 , 
AC. £ffl^Tft2 7©«t5»CS#Jj|^.-5^i:d«T?^ 
-5>. ' ' T. ^^/t->^>X^b*AC2tt. 4:&©fi§ 
«*e« tSf«t«»Ep©IB«Epo0 2»KJt«U-C«f 

jbiACjl! 3#C©$l#es££8itS#Ep©fiitlE 
Po fcttwr-5S*B**U«>'^«««»ft) P £WbT£ 

t/t->^>xtftiAC4(i 4^©sim*£ 4 t^ssm 

#E p©igitsE po©2si5CJ±«sjT5SH£*LavT>a 
^j^ft 2 co p 5:#LT3S#W!C^-fb-r-&^ J f /t->^>X 

[0 0 4 8] 

[ft2 4] AC 2 = Ce(l/d)(E< Epo 2 /4) 
K2 5] AC 3 = Ce(l/d) £ 3 Epocos(cop- t) 
[ft2 6] AC. =Ce(l/d)(£ 4 Epo 2 /4)cos(2cop- 
t) 

[ft2 7] AC=AC 2 +AC3+AC4 
[0 0 4 9] *-V/V>*«Bl t3-f^6tt±Jfifl3 

£?CLC#«leJS§£«6£U ±|BLC*«[Hl?S©*S 

[0 0 5 0] 

[ft2 8] fLc=l/{27r^(L-Cs)} 
=l/[2rt7"{L-(Co + AC)}] 

[0 0 5 1 ] ft 2 5II*tt?>£3Epotft2 6\Z 

£#•3 £a E po 2 /4tt, 2^©^«^£ 2 |rJt^T+i)- 
/JnS^©T, ft 1 9 tft2 0i 0 C 0 >AC**JEfc0 5l 
fot, *2 8*»2 9T?*$n<BififfiSC*ffl^T 

Sft^tfiA f lc©M^«. ft3 0©«t-5»ca*)T^i: 

[0 0 5 2] 

[ft 2 9] ^(l + AC/Co) = (l + AC/Co)- 1/2 =l- 
(l/2)(AC/Co) 

[ft 3 0] AC/Co = -2Af Lc/f ic 
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[0 0 5 3] K±©<fc5fc. ±ELC#S@»©#«H 

3e<t*A c tcit^j i/T*Sffl»»*fl:*A f lc «f 

T*. Sfc. ±E££llttai 0&fttt&ftilB5l;£. 
*M2 0tMlTH*OT. ±K%tI332 0te. ± 
ta^S^&S f lc £Hi;«ttRT*4«fiHi!!afe f oic 

em*-*-*, ect, ±i£©£?tc±ELC£g[i]gs© 

* > x swb* a c tc jtw l- T#fi^s»s:fl;SA f t c fc* 

tt^kfSOT. ±GK«AttRfne«>nfll(C. ±E 
+t^y^>xc s ro^^A'>^>xSft*ACCtfc«!l 

»ACte. 3*<DS|«^£3t3Sfl!E«^Ep©S*BEpo 

(C^T^^vA->^>X^b»AC3t > 4&©^« 

* e< <h£«!m#E p©8&H E poCD2*(CJt*9-rSJiiti 
SWU*>"3ft««»2 © p **UTS5#ttfc*flrr** 

te. 3*©Rm*6 8tX«fE«#Ep©JB*EpDfcJt« 

-r*fi*s*L*»t3««ifcfto)p-rjftt> , 6«»ftf p£ 

^TfSM^Ss t, 4:fc©Sf*2££« t32i3S«#E pcotg 
HE Po (75 2 *ICit«-r5a«**U*>0«HS[ft 2 a 
p-r^t)^^&SSc2 f pftttSfi^S^tioTMili 

»SE»isnt«ii«^Tr»*. ;:©£€•. ±eh&kx 

P£nfcfg«{f^©Ji]i£Rtfl&te. ffi^Ss©}!'!©*:. 
[0 0 5 4] ±EFM«fS!Hlg§2 6lt _hE3Bfi«**£ 

SHE po \z jtwr*s*s*i/*o«ft» f p £*rr 

Sfl^Sat. 4&©i§«s|S£ 4 <h£ffi*#Ep©«itiE 

p.©2*fcttwr-Bis«e*b*»o«ia[»2 f p£* 
-rsm^s* *^tr«n^<&D-y^'r>7>7 p 2 7© 
*kft 1 tas-r*. 

[0 0 5 5] a«y^-f >7>^2 7tC*5ViTv ji-&S2 

7 7 ate. tt«anfc«KHffl#E3nft-:&©ttw« 
©««»©» ta©ffl«jfc&wr*fli^icsE»UTfi« 

WteysOl? 2 7 8 afcfiB^U &8,mm74)l>9 2 7 

8 ate. fi£«©«^©3 5a«j«#T*Sffla«flE I 
Va | s i n 4>©*£*?T 3 S^LT«S«iMB2 8 
ICffi^fSo *g-&g§2 7 7 bte. Hffi^ffi^nfc 

^ju^2 7 8 bica^u mmmmy 4 fr? 2 7 8b 

te. JB^«©«^©5"6©ItflEJS»T*<5tilS7«£E I V 
a I c o s <f>©*£>8^T4£:frLTa^fflflP8B2 8 \Z 

aim. 



(7) ^Sfi^8-7 5 8 0 6 

[0 0 5 6] H JIT, «^Sste±IS«ip«^©^ig* 
f p2r^rTi>ft^TSS©-C. ±E«£S2 7 7 at± 

e&^s 277b t«-n-6n. ±B3**p«^t«»« f 

Stt«flr^Tr»*Ui*«£E | V a | s i n <p tm^mjE 
I V a I c o s (p*W*i-<5. -fftt^a^JEV ai 
ta*«BEV a 2 te&*B^<i> £ 3 'Aommm e s (CttfSL 
&«ffifcfc*. hhtWK:, 3 &©««t*e 

10 tC, **^5/*>X*fc*ACifc3«**Epttn* 

tAy?>X^MACjB, AMMXfttA f « 
tiKffi-CSftfS. £U©di:fr£. 3*fflW£j 

SA fiett3!;«E«#Epta»ffiT«{fr<&. 3 SKI, 52 

*«jfEptsjat«EEVDttn*T»tr*oTr. 3# 

©SI«$e»*^»t7*oT*^iE©«©i:#!Cte, ± 

Httfc 3 £ 3 ^fesbotioftolc t 

59 ±l2S«Pffi^t±f2m^S 3 ©fiffiM*te0(C 
ft -5. EU:©«fc3K:, 3*©fl«^£3^»:©t^t 
te. ±E2S*«#£±E«#Si©ffiffiS<ptt0rt>w© 
ittD. ffl^mjEVa.te. Oi&D. a^«JEVa2 
©#.#!a;fr£n£. £&. 3*©^«sp£3*«IE©i:^ 
fete. ttffii((>ttrcl:!5:oTtl3AtEV a 2 t7 

(iffiS<MaOK:fcoTtB:*J«£EV a 2 te^^x©n-ca 

[0 0 5 7] &mW®U2 8te, A*/£tl£SJE 

30 Va, , Va 2 *5&ffii<(iifE I Va | &jgf L 

a>, Vai, I V a I t, ±EffifflM«©3^*^jf 
S3n5/t7^-?£f-rX7'K 2 9©«^H®±tC 

SbT, ±Er-i-xyw 2 9te***J»fK2 8©jf^ 

[0058] sk±mmbtt&5\z, ±mm^m.m 5 0 1 

±E«S4 fcJSWtJfV p *8WPUT±ER«<ttS» 2 
©*/h«*2 aC5!»**Ep*»fef:-a-5t, ±E» 

K2 6te. ±B*8«^*FMfMIU-C±flBflM»S>£ 

7 te. ±E«Mff^&Attft f P S*-T-5»!fe«^(cS 
"3V»T±E*n«^«ra»*Mftl'T, ±E«^Ss©M 
WCJtWUfc. -rJ4t>-6±E«/hfll«2 a©3j*c©«« 
**ii±BS!««£EVp©JHiClfc«Lfcim«^e 

a^-r^o se^T, ±e«»«S7 j:MI2 5tc<t 

50 ^Sa^r*CtJCJ:r3T, ^«/h«i«t2 a©tSi«I 



(8 
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mz&ttZ 3&©&«45e 3 ©a^£±!3i&fltft-it©« 

3©T, 3#©S?S4s e 3 £^©*fi*Ntiffcffi©JBTti 
T*5*n&3R«^©fWWWC#*.&n«a», c:© 

a*. iniisa»{c< 5^nfe3R«^*t9>yA!{e*rti 10 

SlSKt. ^-©i&m. frffifcO t&O, iWS*fSlt^(6] 
tt#&<£5©T, 3MKif EifcOtSi. £ 
»ffidt^[6js(6jnfc^^tt, 3 &©ltm^ e 3 

tt, £JLt©=fc 3 ©T, iW3££n£3#:©8§ 

**eiK:*^T, ±CIM^ttR 2 ©tt/hfflR 2 a 

[0 0 5 9] £4±©**|aIISK*^Tfi. SIIWCH 
f p**-r*SJ**EVp&fflHT*lJ«LT3J*c© 

f§]&&2 f p^ffSif^Siili^tLTffl^T, 4 

J: 5 CUT, «»W««C*tt*#«»««*fe«3t1- 

[0 0 6 0] £fc, Dy^>7>y2 7$ffl^TSi 

S3nfc^A&©$|tW£:Bfc5SLT, D-y^-f >7>7"2 7 

*fc»tt5Ci:^«, 3#r©Stm3S£3©i8lJ£©*8 
**$^{ciSSJ6^>c:idfc^^. 30 
[0 0 6 1] EUitOg^E&K^Ttt, D<y#-f>7 

>7*2 7©ffl*s«siur^a«», *fgsim enters. 

■f, FM«P(h1SS2 6^6ffl*$n-5ttiS|ft^^SSiIL 
TSim^Kfi 2 0>tt/MNti 2 a fC* 3 iJc©fsfm* £ 

fSiggg 2 0 (CfcttSapfg&S: 1 «fc O+^-i^/jN^V^filtC 

isslt, iR3iia[t«»#ox*;i/*-«t«fa. warn 
tm i ±««flr tsi i T«»flnc^i n*«t 5 tc-rs. 

<£*>lt3©S«£;*^*h5A7±7-f1ffc,>f-Ci»£ 40 
"f ^CtlCckD, nyir< >7>7"2 7^ffiffltfci:€- 
©JUJUBE V a (ESitfi^WffiMfi) fcJtWbfc»^« 
EESffSdtj&JT*. ±SEiH«lC3^©^m^£3$ 

»St«:t*«irS5. m2±«is«s:u;^2T 
[0062] <&-<Dmm&i>m3{t*%m\zmz>m- 



' #^¥8-7 58 06 
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tt, Hl©LC*SEI»tftAT'Jx>h5>'M!fflH 
*1S3 0 Srit^T*«[5I8SeB 1 OaSMWdtS 

w«tr*. ^-©^«si©#«^*^aij5£gBa. 

*S@SSgEl 0 a£t^CD«jati. ±K6©i*lHlSSt|WI« 

[0 0 6 3] B4», R«#tt»2 t»bfct#©ijX 
> HfiSIR*lS3 0 O»fBHT*0. H5tt'J 

i>h7> vm^m^mm 3 0 £&m#§ijst 2 t&rz 

fc*1\fc 3 fc. I91©0i*#tt*}2£ffi|g. R¥frfc± 

3?®£8T3RSltf©««ilffia53 3*«*.fcTl6Ii 
i, iP^^(6]lcR®UT^fi£$na^^^4 O^IDW 

»t*fc«6©n»«©?L3 4 5&ffAfc±jSH€r*rr*nfi 

©*#*>SfcD, *Mi4W*3 2©«lt±fE##*-X3 
l©tt*t-a-r«<fc'5tC > *©-*J4±IB»#:dr- X 3 

1 ©±is®©*^gBicaig$n^-^. ^©ffi^ttRT 

»2©«/WH«2 a(Cnff«©«fi!ljffi«Sr^rLTS*1-^ 
$fciggB3 5SfA2>. 3*^4 0(4, fl.#fr4 1 

m&4 2 t*>bm#4 3 ^tATiEesn, ±iB<t"W» 

*4 3 tegft^-T. 3 1 izi&kZ tUtVt&V ±m& 3 4 
UT±E+^*#3 2tas»Sn5. ±IB^W# 

4iit ±mm^-xtm%mzmmsnx, n*? 

&mf&\z£?T. ±mmM%m%3 3 t«i4t©mc 
*»s ft&K*{W*» 2 ©-$#-?&<*> nmj»vi<Dnm 

5 tmm4 tofflizmmznrcmm#uw2 owmm 

2 a l:<kt5t+tAy^>^c s *5ffS3n«. 
T, £5^3 5©««sai[4Stt^Mg|5 3 3 

» 2 \zmm? z&fmmzitm-z t+^/hs < ± 

[0 0 6 4] 0 3 (C^-T^^iC. 3^i5SE«!S9tt, £M« 
JEVp€:±SE'JX>h7>-hS!SJ!M*Ji^3 0©^#:^r 
-7.3 1 tmffi4\zmuTZ>Z.t\Z£r), i/h««2a 
t««2 blcSE«E«ffEp€K±S-ti-«-36r, ±E32«E 
mjEVpSS2P©^i:LT, □ <y ^-f >7>7*2 7 (Cffi 

sfcs?.tc. ««i«7H:-e©±ffit:»j«snfc 
8 ±tasi«#ia^ 2 &-?-©gffi±tc«g 

1>T&8U WWfMflPtf 2 5*^©MfflHS-^lCJtS§ 
tT, li§m#Sm 2 S±SB*-L>«ft 3 2 ©fcSgBB 35t 
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yyy&m&m'&z o ©#£ffl&ft f » is, ±ie*wi 

>X^{fc»ACH 12 7T#A5n-S>CDT> 3&©B 

£ 3 t£ffltm#E p ©pse po izttm-tzmmz^ 

©»!E PoCO2Stit0iJ-r-S>tgi|ii&*L^O^^^ 

2 o> p £=f t TXSWtc^trt /t yx^itm 
AC* Z$$S. foT, ifBfgigft^l 3#©s§fl:^ 

£ 3 t^mwE pcoiiE po izttm-rzmmttbfr 
-Dftmmikco pT&ti*>m<&®. f p^t-s^s 

3 4.#;©Bfi^E« ££gitlt#Ep©^i|@Epo©2 
SIKJt^Jf £SiH£#L/^Oft^&&2 co pfftti^S 
« f p£*-f3{§^S< iCioT^KSc^lS^nfc^ 

ifc-f-SiiifcckoT, tt^W^O 3 ^co^S* £ » £ 
im^t*iTt, $^C^K3^CD^m^£3©SiJ 

[0 0 7 6] SS-©§^0iJ©#;gg^^«!!£ggtC*5 
V>Ttt, ±sBUl>H5>>b§y^P#«§§3 O^ffl^T 
^Sfflr, 2 0 a ©fgH^fe£c£S*lE]g&©#ii§l 

*. cnicioT. 

t 3 frommm £ » ©ffl££-f -s> z. t #t#s. 

[0 0 7 7] &fc£-©£;KW©#8^fg«*tt££B 
ftZ*»/M iNbOa ©^ffiBT&O, 08 H 0 7 

©z#y hl i Nbd &&nmffl2 tvxm^xm 
mk\zma.tmxm k> m u&^a-pa&s. 

[0078] 0 811 07©Z*y M iNbOa ^ffl 
^^TiH!J36L.fca:#CDXi1tt±©X0^G>©{gBIX{C*5tt5 
Oy9'(>7>'?2 7©ffl73«jEE I V a | t. ^jg^iH 
&©f8igJi&» f o &ilfc^77T^^ H^T?. 56 
««fl£tt»2C«JEVpSBH0U!tt* 
©> H«R^H#$nTV>fc^8««^©il£T**. 
ftoT, ::©5fi«»aSi6tt. 3*B«fcSfl:S#;bfcV»*. 
*r Vt->* ' >7s<Dmt\Z&^XW!£tZ>Z.hifitbZ>. 08 
*^li^ftJ:5l:, D»;^>7^2 7©tiJ:ftBE 

I va in xi±©ffifii: i o r*nf ft»)io &■ 
anH^sftT^s. unit -tn-fnctticioT, 

£»2g&©R£Hftfttt. X*±OX0*6©BltX«» 
*&3mm©&BT«*tt«.i:»), -ec:j&»&IBft*k:flEr> 



(10) 8- 7 5 8 0 6 

U>fcZ*y hL i N b 0 3 ©*&gB-C 2)k<D%$W& £ 2 T 

±©«fc5fc> ff§-©&K0iJ©#iS§iJ&Km#88£gB£ffl 
*ft^S^t^|»L.T3^©g|mJ?e3Stiail 

ioT. *tt*n©«**tt©#«©tt«a«Sft*c:i: 

if ( 0 0 7 9 ] 0 9 tt, #B©ttj$*tgfc£Bim#ia;B 2 

&££©, ■en-€ ; n(DffiBIC*3itSn>y^-i'>T>7 P 2 
7©ta»*EVat*HSCi1Si,c^bt^57T»S. H 
9 3&»6W63^AJ:5H, »8Pl^l#:ais(2 0ig 
4 fcSrT *ffi*» SttlfrWMfcl^o TRBftsttS 2 ©J? 

s^ifiH;¥ffi:»flTi^ltT?feoT, 3#©fifl 

*SJ£Va 2 ttlt©mjBETc&'5V2£ffl#-r5. 
2 2 ©±Ete2F©ffia» S««4 fcSrT -SB 

39 (C|n]*^T^#:tm2©^$*|fi]{CSFfflC^LT^ 
£B*£TJ&oT. 3^©gS$£ i*«tT*5MT 
H D-y >7>7'2 7©ffl^mJEVa2}4iE©@JEE 
T3&£V 1 tffl*r*. #BP3a<B^#i5SJSf2©B:S 
4 Kftf *ffi*» 6ffi*©B»Clft*»o T««#K« 2 ©J? 
3#l&K¥fTfi:$M&LT^S«*T&t>T. 3^©^€l 
* £ s#iET&£B*£-eH n>y^-f >7>^2 7©tB 
#«J£V a 2 Bft»«ET?fe5V 2 *MtiTZ>. «±© 
=fc5fc. ^-©HJS^J©*«JBSfm^fflll!eSBSffl^-5 
£, 3&©Bt**ej#jE£ft©*tt«#r5««#tt 

30 S2tii E 3 tf]Eommt, sxamw. 

^£3*ift©«®Til D«y^-f >7>Z?2 7©tB*« 
B*£© 3 ^©^** e 3 ©!Ell£¥iJSiJ-r5 :i*tTt 

*. r**>t, mmmmz&nzimajjfa&mii-rz 

[0 0 8 0] <SI«#IBgSE5t^S>0 1 0 fl ±S6b 

m^<Do%<Dm^s • t*^M^©fiffiMci^ rt |-^ 

«m«:S2®^!5igg©^Dyi7BlTa&5. ^KB«#:ie 
®ttIRgg« t ffffl«ifi-r-5J:'5C. Bm*Kl0 2© 
^^riP^^fpJT^Q^v 7 ^;!/^© 1 t 0 ©«-^(C^ 
iSf 3»lft*€*-r*J:5tEftlxfcR*#:7— ^1 0 0 
©Bm#:fB@^mSBTS^. 

[0 0 8 1] 010 ©Sim#:f2®M^^Btt< ( a) 3 
iS^ f p £WTS£ffigJEEV P Sr^HM 1 0 4 tjRjjeH 

a 5 oicPPiiq-r-s.^ticioT^m^i o 2\z3zmn 

50 tLTBJAt5S«t«9t, (b) ±IH««#:K1 0 
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f P <t:&*ftJgl 1 0 2 0»ffi©[Rj*C»*l/T56 

t, (c) ±EJBfi«^*«S**PllxT±EW.Sftf 

M^tbTffl^-f £FM«il§[§]SS2 6 t. (d) ±ES 

&ttJLT. ±ES§*#0tl 0 2<Dftm<D$\Z\ZltifoLtz 
&ffig*£ffi*T3&ffl&m§§5 6£«*. ±EKtt# 

[0082] siTmffi&m^Tmm#-mmnw.&m<nffi 

l&ZVtMizmWTZ. 
[0 0 8 3] 010 iZB-f «fc 5 (3, ±E#&lsIg&8B 1 0 
bti, 0 0 t, gtem@5 0£, x~7 

«&g|$5 5a, 5 5 b, 5 5 c £, n-f JU6 itCioT 

Msn^. f§m#x-7 looit &mm 1 o 4 tm 
-yttic^^nfcx-T^-xt&s&sffiii 0 4± 

1 0 2 *M*.t£*^y * U 
>^ft<h*©&»©*ftK<fcoT®#^j£LTffiJ&3tt 
So *&±Ett«#x-7i o on. KToi^ic. i 
d: o©2a«©m^e>fc*x:^Pfe^a*ES£nT 

^•5. ±E5*5>*JMH»a*l«!>i:*fc:tt. S§S#&2# 

*T*#«tt. ±e&jshbi i o 4 tmm Ltzmnitm 1 

0 2 ©— #©*® 1 0 2 b ^Sf^Bi 10 2 ©AW© 

^JHBf*«oottl:li. Wft«2iWt*»ill. 
±E«ffi 1 0 2 b^6±IB«® 1 0 2 alC^^*[^IC 
|S)<J;5i:»MIi(»^n^ Si?ll5 0lt 
<Ojfe««5 0 a**-r<bHH*:KJ:-3T«l*Sn, ±E5fc 
ffiffB 5 0 a tf±Ell*ttll 1 0 2 ©±BSH 1 0 2 a (C 
^•T-Si^lcS^Sn.g.,, Sfc> T-/SM5 5a, 
55b, 5 5 cti, R«#x-7l 0 OOgctOSV^ 

•/ffift$5 5 a tf-^«W 5 5 bte, ^n^-*n©« 
**R«#t— 7l 0 0©*^F|«gtWfJCft*±'5.lC, 

t?stm#T— 7i o ofc-tn-fttroHHHTitttJcs'ic 

^SB5 5 c », -twttjWB^fr^-yros^iSjiTffK: 
fc*«fc5K:, A»0«Sfl«5 0©5fcSSSI$5 0 a £*fftb 
tiiftf-7'1 0 0SrRff^COJE^-Cjf5ASi5(C[Hl 

-7#8ffl5 5btt, ^S^x-^1 0 0£*|gUTm 

3£©ffi#T?}¥£ svitrs^rsilcff^coieje 

Jgro^fcr-HTitfTS-a-S. r— 7&&8B5 5 

a ti, Sfttft-r-7 1 0 0 1 0 4 fC^T 3- 

5bB, mmm o 2 tests. 



(11) ^M¥8- 7 5 8 0 6 

[0 0 8 4] SSlI, 3-f )l6\t-f >#i>?>Z.L&G 
U *<D-Htf±E«£«li 5 0 tftttSSigB 5 (C^M 

sn> ■tote<a*«±e7 i -7«»«5 5 ctcataianT 
a±o«fc'5fc*fiiitt«i obtt*j5sans. * 

3?SS£«il9«, ±fEx-7«j#i$5 5 ai7 

-xrai:g«snx, ±E«i)e«« 5 o ±Ex-7 

«&SB 5 5a £rt-bT&S]gl 1 0 4 tc£Sit*KV p £EP 
JnniltfcioT, ±EJBDe*S5 0 t±ET— 7« 
^ffi 5 5 c ©RHCtte-f 1 0 2 <7>flt/htttt 1 

i0 0 2 al:X«iffEpSM3f«-*. ±E3S*mE 

v p zmmmnt u-r&ffl&iiigg 5 6 ca*-r 5. 

[0 0 8 5] K±©<fc3l£J8j£$n&#JIIsl?Sg&l 0 b 
Cfc^T, ai5tH@5 0 ©ft^gB 5 0 at, Mil 0 
4 t, ±Ea'J^mS5 0©5fe«gg5 0 a t-LE&KK 1 
0 4 iK«toT**nitB«#Btl 0 2H+fAy^> 
xCsSMIT, sac, ±j26©J;^(rni-;i/6ii± 
E*Y A°->^>XC sKttWKftttSttT^SCT?. ± 
E+tAy^^Cs t±E3-f;P6ttLC*|giaiS* 
fllifi-r*. c:OLC*«@KttftttfiStlaIIS5fc»iK* 
2? tlT. %H2 0b£«m »SS2 0b(i, PSffl 

?S2 6lCffl^fS. FMfKHII9i&2 6». ^i£&SD83 

nfc»s«^sanL,T*nfln»s(tffi*ffl»5 6 tern 
a-r*. (frutftuss 5 6 \t, m*.anytr<i>7 

>7 , 2 7^iiTMSn, ±En-y^-f >T>72 7 
©ffiT^JEVa., Va2^S&4£/?!V:>TmiS<J>£SI 

[0 0 8 6] «±©±3fc*l«sn&R«*E»KlR* 
SO StC*3V^T> 32Sft«M9*t, ±E«««S5 0i. -±E 
X- 7«&9$5 5 a&tf-LT&JIBU 0 4fcSS««EV 
pSBUnf&cttitjT, ±E«fett5 0i±Ef 
-7ffi*?f$5 5 c©WlCffi1»-r*«m#:iBl 0 2 ©»/Jn 

1 0 2 a l:^iSf p ^tsts t, ^i©a 
*HItt©BlMC4iVJT±5!EUfc«t5C. ±E«*8 2 0 
b li> ±E«/hffi« 1 0 2 a © 3 ^©^m^ e 3 <h±E 
^ffiSEEV p KJt«b&S«fi«-b*»-3±E«iS* f P 

fiCfflM<J)«7rTSD, ±E3J*cO«i**e»*tftO*ft 

©t^. -r^-fex^^nt^oot^i'tt, ±ibj3 

SE» f p^*-r^«^©S«Pffi^<!:©fifflM<f>«0Ta5 
5. &[CFMfgi!lH]S&2 6tt. ±E^Sfi^&aiiUT 
±E»/WB* 1 0 2 a © 3 ^©^S^ e 3 1 ±ES8S« 
JEV p izitm Ufefiffl**U«>^±E3!J«.«EEV ptH 

50 tCfirffi^ffigg 5 6 a. ±EtKn«^%AttSC f P 



21 

±Effi>h«isfc 1 0 2 a CO 3 &©^m* e s ©IE£l3*fJ& 
It. 0*»XttJtOfi[ffiS<(>SHl*-rs. fot, ±12 
x-^«^5 5a, 5 5 b H-PEHE-f 
^CilCioT, ±E^Sftx-:/l 0 OS^ffSt, 
±I2^/Jn^«1 0 2 a©&SSJ©#;aS;LT±E{ifflM<*> 
£&l±rf -5 oT, &I8/MM51 0 2 a©3#© 

Sim* e a <OIEASr±IHfiffiM * COffifCcfc o TflS!l-r-5 

©£©<!«, m^mms ojj^&ih o 4\zm&ojj io 

&mm 1 0 4^<=,if£mffi5 0 ICfr^^fa^T 
•5#®lC*tf&f-&. T&:b*>, ±!2§^/jN^l 0 2a 

*^^-5^t^T?^-2>„ dUT?. ±E^«ffl8ll 0 2 
^©±Exi^;u{t^©E§*l;:«, flaj^K, ±E*/h* 
«102 alCifiSt*#^^-r«.J:'5(C±IBS'J^«S5 

o t±.t£,&mmi o 4t,zmffimEE*mn-?z>ti.i:v>tt® 
[oo8 7] <m-<Dnmm>mi in, a? 

©ftmftEg^i&gB©#5l&£*-f ^D-y^T^S. 

0 1 1 roJB-©£;fce}©S«#:!BJlSg^gB«, H 1 0 
©J&ffllElSS© L C*SI3ISIC«AT 'JX>h5>H$ 
SM*S§§3 0£Hx.T#SlHjSSgBl Oc^Mlitut 
*#^i:-r5. HI lC9iJI>h7>hS£jP#ig8g3 
0«> 04£05fc^UfcSfS-©&6g0J©Ux>b5> 

KfflaK*fisg3 o tn*fc*/ssn4. £&, ^-^ 

ffij$gi$5 5a, 5 5 ctt. Sfmfrx-T'l 0 OOifgiO 
£^£©lft;£ffl©;B££*T3Rftt£©$#;&>e.fc 

CfcSJjSfc, *o, ux> h?> bm&m&&&3 0 

CO^MS»g|5 3 3tC*fftUT> ±ESS&«g&3 3 £© 

o os«»r z>£?\z®ifcmzizm 

-J-LT, -t— T'SJt^S 5 a, 5 5cll fft 

^coBte&TiHi^-r s c t ic ct -o x±Mmmwf—-f 1 

[0 0 8 8] 3S^mjg9«« ±IB^-^ffi»g5 5 

5 atUx>N7>h^P*lg§§3 OttiSlffVpS 
EPDD-r^ClttCJcoT. 5fcSgg&3 5t^IIl 0 4 (C« 
ISSnfc^fl;^ 1 0 2 ©»/M*6H< 10 2a 40 
SB 3 3 t^II 1 0 4 C*KSnfc«*ftW! 1 0 2 ©Hi 

^-co^Mco^m^iB^msetc^^T. 010© 

3f m&Ei^l&gg©&fg&fii§§ 5 6 iZftz.T, ny? 
-f >7>^2 7 a^#x.Tffifi£$n^.'±fBn.y^^> 
7>^2 7 a tiffl^MEV a 2 ©^W^n* J; o \Z 
ffifig^ns. ^SUSSgBl 0 c tD-y^-f >7>7"2 7 
a«ncO«fiK(i. ±$©01 0CO^im#:tB®^gtt<i: 

[0 0 8 9] «±©<i; p (CtS^^nfc^-CO^Jg^JCO^ 50 
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%&W®.ffi®Mm\Z&^-T:, ±E£SS«i! 9 ±EU 
X>h7>hS/SIM*«l§3 0ix-y«^5 5a(C 
£ift«JEV p t. ±ESS*#:K 1 0 2 CO^/h 

fiB« 1 0 2 a t , a«2b C:£8itfl;#E p #fg£T -5. 
±ia»/J^3® 10 2a t±MW$. 1 0 2 M3£*^ £>t>± 
IB!gs5!«#E p (cJ;oTSIIIW^{bL-T^i'A"x^> 

[0 0 9 0] ±IBUX> h7> hSJ£I0#M§3 0©* 
fiJiffi&H, ±5gCDiptcM/jN^l 0 2 aCDSim*© 

m\L\z®-o*\ y7sC s ©^-fbtcttjSbT^fc-r 

3., miCi-cT. fgfi§§2 0 c\t3r*rA->?>XC s 
f££-f£. ftoT. ±E^-7«»gB5 5 a, 5 5ci! 
^[6jlC^fT$-&T> ±E?£/Jvgi«l 0 2 a©&B£Jl.& 

$xT±!Ba#*ffVa 2 £»;rr&;: l hic t fcoT, & 

1 0 2 a © 3 ^CO^m* £ 3 ©lEft ^iEfti^ 
*JEV a2<DJE&\Zi:r>Tmi-fZ l Z\ttf~C$Z>. Tfc 
fctS. ±$©£31;:, ^V^JUf^tC^LfcilB^ 
/J^S£l 0 2 aC0^ffiCD(n]#^til-r-5C:t*iT^. ± 

[0 0 9 1] ^xc0HJg«ajc7)KS#:|3ili^gMlZfe^ 

Tit, ±t3ux> b^>hm^m^m^3 osjb^t^ 
£©t. %mm2 o c ©^g^^^E i ocojESfflmss 

©^m^lBS^^BtcJt^S ii^5 < IS^r -5 £ t *»T 
«»T**OT, 0 1 ©StmtB^^SBICjt^LTi 

[0092] ia 1 2 m-(ommmomn#f&&mm 

0 0©X^— h^&WKBtiOy^-f >T>72 7 a 
©tb*mffVa 2 ifflii£it^77T*^ 
■C, ±IB'JX>h7>hl!S)!M*SS3 0©5t^3 5 
tt. igDStl. 6mmfflnil;&5J;5i«^nT^ 
«>©T, iffiSIS^-yi 0 0©X^-h^6©ffi 
flili. ±f3itgT*S 1. 6mm^ftLTSSl 
£. 01 2*»6M6M±5l:, ±|BSS«#:Kl 0 2© 
*f.5»ffi©rn)#*i, 1 0 2 ©«ffi 1 0 2 d;0> 

5^IS#:M1 0 2 ©SMI 0 2c fClpJ^S^lBjfCfl'ffiM 
I^nt^liiSTIl □7i"f>7>7'2 7 a©tU* 
«£EVaittftT*oT. »Si(0|^€f«», ±BB«ffi 1 0 

2 c 75^±t3«® i o 2 d crRj^p^ifij^ffi^aa*^ 

nT^*jR«Ttt, fflAtEV a 2 (iiETfe-5. K±© 
mx©*«S^©««^f3®si!^BSffiffl-r-5 
t, ^@©^^IC e koTSB^$nfe1»^*iD>j/ ; 7'f >7 
>7'2 7 a©ffi*m£EVa 2 ©iEfttbTffl^Sn'&© 

[0 0 9 3] <mH©*JS«si>ia 1 3tt. ffi©«ffl^JT 
*5^H©SiS«3J©#^Rm*S!l^B©«l^&^T 
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n2 izzmmnEpzwiaTzt, ±mmm^i&n2<D 

[0 0 9 4] UT, wm&m*T%E.<DmmMe>#MB 
c, Ritftadsggg 6 o «, ^->^»ii, p— 

-1* F 2 1 t. £tfi€iH9i:. A-7'7-5 7t, 

ft®asit§5 1 tfc«fctjT«i*sn*. 

SB 114. ««#ttH2tftEWC#fa-rsawt*3£* 

2 H4, WJfctfcft©3ttK--AS»£LT, SBE3te— A 
£A-7>7-5 7i7*-*7l/>X5 8 tMWmffi 

3 LT0lli#:a^ 2 0-«»T***/h*« 2 affl 

aswcBMrr*. ±G39itta 3 1 _he 

mM4\ZteWi2tlT> ±ffili*fl:tt»2fcl 0 OMHz 
A> 6 1 0 0 0 MH z ©ra©B¥fi©«tt*£*1-538fcm 
EVpfcSlfltrf S-7j, S^KSjEVpSSipft-^t 
LTffi£»5 3 bfcttJfrr*. A-7S7-5 7I1 U 

>X 5 8 *it l,T±8EWt#tm 2 ©?£/h®*£ 2a©g 

m\z&mm.-rz>&o\zm®tz>-i5, ±&wm®.2 

*aKKW«S3t«**8 5 1 tfiBWf*. c:t, ± 

B£i«tett, «a-r*j:5c±E3!!*«flEvptrai;« 

-Am^T&S. ftm^§§5 ltt, ATJ^tlSKiftft 
T?»Sft£-AflM»£ft*8«l,-C. ±§B£8&SJEVp 

tisii;^isisc**b. *^±fa3SS5«jEvp<Dfii|j§icjt 

tS§§ 5 2 £fr L- T«»ft*M&a« 7 0 ©ZI£g§ 5 3 a iz 
[0 0 9 5] ±E»UI«7f4, 

6 ©ft t'- A ©B9#t77 fid** UTSB&TjftT 1 ^ft 

^(S]X(4 2^7u7j(S]c^ift$ii-^„ ^n^fmufim 

««7K:«fcoT. z.<n£o\z®mztiz>z.t\z&r>, ± 
Eft A*«flH»an*R««:tt« 2 <2)*/ftRtt 2 a*? 
l^ft^f6]Xli2^7C73l^!C^S!j$n-5. ®ffifflffl&2 

!C*f^L/±l2Kfl^KS2©0/jN^JIgJ2 aO&m&WZ 

*T&m®^&%&LT»7jkmm&2 8ca*-r*. 

[0 0 9 6] mM«^MSSB7 0(4, i#>tsg§ 5 2 f 
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t. m&%mm5 4 t, S^5§5 3a, 53bt. n<> 
>7>7'2 7 t. *CTfflflffi2 8£. t^7"K 
2 9iiC«k^T«^$n^. SB^jgSg 5 4 f4. _hfB3? 

5 3 a<hS£§§5 3 bCU*-T<&. *1£S§5 3 a(4> * 

T, ±E«ifi^©ffl&t!t<b±EJ^8!!I«&gc©ft£ 

JO J^5 9aCfflAt4. ±l3#«affl7-f 9 a 

(4, ±G«&«*0A&ft£±EAffiRMgSc<z>fn£ 

t, n-y^-r>7>7 , 2 7©^t i fcta^-r-So -75 

T, ±BB#«»»7-fJl^ 5 9 b ICffl7J-rS. ±E#« 

20 e^SBSEgs&srojiw^sss^r-rsw^w^^aa 
s-&t, ay^-f >t>^2 7 ©sstt 2 caiTj-r*. 

Sfc. □7?<>'7>7*2 7i, ^fWWH52 8 £, x 

^7*h 2 9 a, m-<Dmmm<o^mmmnmm^m 

[0 0 9 7] £t±OJ:5fc«riESnfc»Hoa£lfi«|0# 
SSHf^WgjfflJggBlCifclAT, ±ESf«#tt& 2 fc. ft 

#tt»2©ft©E*f*Rtt. ±ESftt#ftm 2 ©®^ 

±IEHJ»T$n«, ±ESSS#K** 2 ©g§@2£ E s tj|sg 
«P©BS«$SEo£ffll,>-Cgc4 3©«fc5tgt>Ti<*:^T 

[0 0 9 8] 

[»4 2] R= ( (1 -n) / (1+n) } 2 
[R4 3] n=y (£ s/eo) 

[0 0 9 9] 32fiifmi!i9tCc}:c.T. SBjm@3£ 

Sffi 4 fCjSj&£6: f p Ssrr*iEB;«T**S!««ffi V p 
ftWarst, ±E^*#:iSl8f2©Jl$7j|Bl£¥fTlC < 
±E328EE«BEVp©S|||cJt^U7£:lgi|ii:±ffi32S6*£E 
Vp©«»ftf p tHi;«&*S^r-r5iEK«'P*-53!! 
SiE«^E p$l±f5. cntCcfcoT, ±ffifilff^ni: 

sit*Rf4, '&m-rz>&5\z3zffimRE picjt&Dr^-n 

■5. ^CIT, 3?Slt*ffiVp*tgijDSnTV^Hi#©ffl 

SfS*tt»2l;32S5«£EVp*t^ap$nTVi 
?5:^i#©Sit^S:Ro t-TZt. SW^R«^©IS4 

» [0 10 0] 
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[ft4 4] n = no+An 
[ft 4 5] R = Ro + AR 

[oioi] &4 4-?m-$nz>mftmn t&4 5 

it* R teft 4 6 ©«fc 5 (CStrf C So 
[0 10 2] 

»4 6] Ro + AR = ((l-no)/(l+no)} 2 [{l- 
An/(l-no)}/{ 1 +An/(1 +n,)}] ! 

[0 10 3] :;T, ±EJB$f*SEfc«An<nojiO 
M$2<fciAn< lT<fcS©T, (An) ! = 0it If 
Sui^TfS. Rlt*Rote, Sc4 2^e.Me> 

■&ti£5lZ, JS#r*no£fflWrft4 7©Jc5lCgfc>'r 
^i*i-e#5. K±C0^t*^*4 6te*©ft4 8©<fc 

sks^&as ssic, &4 8*>esw 

*^t«ARteft4 9, »5 0WJ:5IC*to-rct*«T 
[0 10 4] 

[ft 4 7] Ro = ((l -no)/(l +n,)F 
[ft48] Ro + AR = Ro{ 1 -2 An/(1 -no)-2 
An/(l+no)) 20 
[ft 4 9] 

AR = R»l- 2 An/(1 -no)- 2 An/(1 +no)l 
[ft50] AR = -4Ro An/(1 -no 2 ) 
[0 10 5] ^HJ^3 tmS4(C3^aitmjEVp 

2 atX»«*Ep*56feS**t. ±C3S5«.«#E p 

icj&etsmms e s a, stssp^bSA £ tcttmtt 
s. SMtSjEv p*!OT$nT^§^itffl, ts§m*£ 
£ s o t-r * t, £§m* £ s tt&©ft 5 1 tstit^t 

T^TtS. $ SIC, ft5 1 Tgt£tl-5Sf**£ s 30 
St, £««ffiVpjW$a$ft;fciS«>BSf*tt, ft 5 
2 CD «t ^ Icati-T H ttfTT^S. 
[0 10 6] 

[ft 51] £S = £So + AE 

[ft52] no + An={(£ so + A £)/£o} 1/2 

[0 10 7] £&. ft5 2IC*^T. A £<£ s.TS 

SCOT, ft 5 2teifi&£ffl^Tft5 3©«t5iCS€«T 
ft 5 3lC*^Tft5 4T*$nSJB*»f* 

n.*ffi^5iIJr$fftIAnlt ft5 5©<fc?lCg 

[0 10 8] 
[ft 5 3] 

n 0 +An = (£ so/£o) 1/j {1+(1/2)(Ae/e so)} 

[ft54] no=(£ so/£o) 1/2 

[ft 5 5] An = (l/2)no(A £/£ so) 

[0 10 9] jfcc, ft 5 5T*3nS«*f*^bgAn 
6*5 07?*Sn5SWWftlARi:ftAt5i. R 
lt*SlfcSARte. &©ft5 6TSt)W?f5. 

[0 110] 

[ft 5 6] AR = -4Ro{(l/2)n(A e/s so)}A 50 
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n/(l -no 2 ) 

[0 111] fcfc, ^©ck^lC, ±33Sf«t*g<b4A 
ett, l*0««5t*5Sft-C*5#y^^»r t2 
&©*^ft^fcftT£S#-£ftg£^-£>£:ft5 7© 

iS4^co^ii*£ < ©-a-ess. tseoT, tfy-^T, 
£ftr tti-fe&g\z#mmmmm<D-m-v$>z>. 

T&S. 2 5,11, *©S5 7T^Sn^Kl$£ftiA 
e £^S<hft5 6T*£nSKit*^b»ARte, ft 
5 8©J:5lc»**-rci«.Tr**. Sfc^SJC fts 
8©£tt*^fb»ARte, ft 5 9TS^ns^^m#E 
p icJtflIT *R»**fl;*A R. tft 6 o r^$ns£ 

Km^E p©2*Clt«|f4S«*«ftlAR 1 Sl^ 
St. ft6 KD£o{Z%t>-TZt&-VgZ>. 
[0 112] 

[f 5 7] A £=-(£ so 2 /£o)(rEp + gEp 2 ) 
[ft5 8] 

AR=2(noV(l - no 2 )}Ro(r Ep + gEp 2 ) 
[ft59] AR, = 2{noV(l-no 2 )}Ror Ep 
[ft60] AR 2 = 2{noV(l -no 2 )}RogEp 2 
[ft6 1] A R = A Ri +ARi 

[0 1 1 3] ft 6 llC^-Tcfc^lC, HSt*?£{b»ARte 
ZiffinRE p fcJtWrSfliA R, iX«.**E p©2i 
(Cj±«SJ-rS^AR 2 ©?a©^ICS$nS. S£oT. K« 
#tt»2 0ft/M*2 aORStfffclARIi. 
JUX^ft £32»£*»E pOSWE po KJt«f5«*€ 
*l/^ft«»»up**l/ T£# W IC ^bf S Sit* 
fMAR, t, *-^ftt32SS^Ep©S1iSEpo© 
2 ftfctt«t«S««*f Laofcflttft 2 co p £*LT 
SE#Wfc*ft;-r*S»**ft*AR.s^tr©T, ±ffi 
E*fft-t?**3fct?-AflW4. ±i3Stt*^kSAR, 
£±BEEtt*Sfc«A-Ri fC»*bT3ME««*fl:-r*. 
Hot, ±aSS»36Tr***fcf-Afll^f4. ^-y^U* 

e posbe P » cit«r««is*L/ 

<h, #-5£ft££SiE*#E p0&«E Po©2SICttfi«J 
IC&S. 

[oi i4] ±bb^«*«»5 us, ±ie3ss^ii2n 
i#ep omw,E po icJtwrsfi"Si«*b*^^«gt 

*£SttS«#E p©S«E po©2SHrittBJTS®I£ 

*b*oaHtt»2 wptto^MMf ps*-rs« 

UTS^§§5 3 alCtn^-rS. ±«3fi^S5 3 ate, A 
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©»*ftt*f*«*lC«*«aEilLT, ±E*ttaift 
7-<J!^ 5 9 alCtH^-rS. ±E?!f 7 5 9 

att. ±E«Att*©H&8:£±EAffi8£4l*©ftft 

f p i±EJBa.5BJBffi^©H&ft©g©fl«ft£:frT« 

n:WW«. cut. ±E*«©**, JS!i£gcfp£ 
WTSft^Soli, ±MibfcJ:5fC, #y*;ia£S£ 

cot, Jigi&USc f p £±EAffi%£e*?©jg&ft©2©jq 
ttfefcarrsflrafe, #y^*:t»:££flMffEp© 

[0 115] -£Zl£g§5 3 btt. A7j£nsg*p{i*| 
£±ERffl$8iHH»«:S£l,T. ±ESVfl-9©jm&& 

•So ±E#*SfcSa7.<;l^5 9 a», ±E£*Pff^©ffi 
f p tiiS^^S^&ScoftiiSo^SEft&wr 

[0 116] □ •j/7-f >7>7*2 7 Sffi^Tl^e* 

■^^TraffllftjftUT. ffl^itJE | Va | s i n<i>£S^ 
T3^l/T»*Mfll«2 8fZfcb£U ffl7JltJE I V a 
I c o s <p SrfflTT 4 S^LT^MM 2 8 (Ctfjft?- 
So ffiifc&f p £±E^SB5Slg{i-f|©^}£a8:©g©Ji& 

E pCDgiHE Po(Cj±^JLfct|JE(Z^-2). 
[0 1 17] St7K$fflgS2 8te, A7J$n-5.mjE 

Va,, Va» A>6ttffi«*t*flE| Va I *»JPL- 

a, , Va 2 , | Va It. ±E&*EMcf>©5*>#>e>}t 

^nsA-^-^x^xTV-r 2 9±tca^-r-5i 

5l;7^xyi/-f2 9SWt5. iEx-TXTV-f 2 
9 te^jfcfflfiB 2 8 ©fg^lCflgo T, g§H#tiS£f 2 ©& 
«l=»*6S-a-T. mEEVa, tVa 2 t| Va | t±E 

[oils] eu&MLfc.k^f;:. at\£-j±*mthts. 
aw«as3t«a4K!fi:»«fiEvpSB«pbT. 



(15) <$M¥ 8 - 7 5 8 0 6 

««2 a©#y^;U*je«:i±E3*8MtEVp©«i|Bl:: 

flr-stLTKwr*. ^.:%«ettig5 1 wt, ±ib!ss 

fcS"li<&^Ld^±E3?SS«£EVp f p$ 

10 MtT. ±E«/h®«2 aOD7^y-5-;^)^»i:±E32 
««£EVp©fi*fcJtfll,;fcit««^£iii2.-t-6. fig? 
T. ±IB«*«7 t««IWII«2 5K«toT. ±E3fct. 

±E#y$-;i'X5£gcia > 3^0SfS*6 3 i:WD< 3® 

s. sfcsst;:. «sa«*tan*«fei;*t, anfca 

;HT»5*y ^r^^»«/J%S < ^ttAsn^. 
t-^«S9-r^dtlc±oT, -hEISftttlB©^— 

[0119] m±<Dm=.(ommm\z^r\t, s&tf 
^Hj«cnicKe.f . /mi&&#2 x f ptssi^ 

So 

[0120] <^Bs©niS0ij>!ai 4(t mwn^zffiw 

S. ^E3©SIJififiJ©*iS8^R«^a!l3£gS*s, HH©* 
Mi«©#«»««*ii;eSlt£J|fc$l5ftt. «ffi4tcft 

7 a^MT«3nTH4,ST 
&S. «±©«fc5^«^iCofcoT. SBJSS3t^«ft 
K» 2 t 933*8 4 a 7 a ^jgiETTS SiiftT 

sct^ist-rso 

[0121] kt. mm^m^xmmommmmmm 
Mmmmmfe&mit. hi 4Cjsrj:3t. m=.<omm 
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— !fy-f*-K2 1 t. ^M4tS9^. $#1^7 at, 
tS«$iJWHI52 5 t, ftH^g|g§5 1 fcj&»&tt*a»3teW 

»2*ts^fc»iflj-r*aw«ai3 £asn««4 aicj;^ 

£tt«9!9l;t. ±ES0jmS3 tSBJ«S4 
a (C^&ft f P S*"r*3E«EaflE V p Srf^SQ-f -5 H 1 13 

iot. ±mmm&mn 2 ©t/M^ 2 a c s&ft f p 
$*-r^3Soit®#E p ±f2£&1t*JE 

Vp£SqS{§-if £LT21£§§5 3 bllffiST-B. 

T> ±f2J5i£ft f pit 10 0 MH zifi&l 0 0 0 MH 

3ttt. «SET*J:'5ft:±B2fl!*«EVptBi;«*»* 

ft*£&185 lit Aa3n*a»3frTr»5 
^f-Att^fiMl/T, ±f232Sit«JIVpi:Ri; 

LT. lfi|Bg§5 

2 £tf LT±f2il^S§ 5 3a ICtti £f *. ±IE««SB 7 
att, j§BJ{fc^67£9, ^-WSi^gBl £-£-©£S±£ 
aBLTflMSU ^0$#jf&|Wg&2 5^6«ifflfflHi^lC 
JfcgLT^-r^v^gBl £ V— tf y-f :*- F 2 1 
3t f- A CO 8HW*rtl (C*f L Tfiit tiJjfa-V 1 ^7C^(6]X 

K«fcoT, z\<n£.o\z®m-znz>z.t\z£.r), ±f2ftt* 

- A^asts nzmmftum 2 nwmm 2 a «» 1 jfcs 

L±£aS#St|Sl2©l8/jN«JK2 a©^IM4fi£^-f & 

[0 12 2] K±©J:5»c«!j«3nfc. HtB3©g|JS0iJ© 

S!fiitmai9 iC<toT, a?Smffi3, 4!c£EfitmmVp£ 
EPJD-r^t. ±ER*#tt»2©aa#|$]i:¥fTK:, ± 
E$SSe«JEV p Ofi«lCJt«Ufc«Wt±EX*«EV 
P ©f?&ft f P tn U«»ftS:#-r*X»E«ISiE P £58 
£f*. cniCJcoT, ±a©<fc5C, K*t^»bSA 
R*^ff-5. Cut, ^©iSfC, ^m-f^aSifsf 2 CD 
SW*RtR«*tt«2©3t©aifl*TtO|B]Ctt, IS 

^^tSA TOflflfctt, ft 6 3 
[0 12 3] 
[ft 6 2] T= 1 -R 
[ft6 3] A T = — A R 

[0 12 4] ft6 3 tft6 li>6!86M±5l:. ±12 
«flM5£ft*ATtt. #y^;i/Xgftcb£c1t«#E p© 



#M¥8-7 5 8 0 6 

JO 

mi^E p CO^igE po CO 2 miCitWTSjgffi&Wb^O 

^^iSft 2 co p zGLx&gmizmt? zmmm&itm 

AT£-£tJ©T, ±f2a^Tg.-57 l ek'-A«-^«, # 
<y T )V X Jgft i £ Sit fill?- E p CO mm E p o iZ itWt * S 

«s*ri.*oftffl«»copr?4t>%««* f pe*rrs 

*-JgRi:3S8iE*ffEp©fi«E po(0 2*lc 
f P&#**B*fcJ:oT2«SHatt]Wfce-Aa^ 
[0 12 5] ftoT, ±EJtbf-A(§^*3t«SE«l/& 

aaffl^*aH©*M«£H«&a«£T*E£Kj:o 

{i^oMfcioTrar^c K±©cko 

k, mnfcun 2 ©^©aa^T^Bianan-sfi^E p 

[0126] K±©^ra©H^jt43^T«, aft&f 
ftmzz\tuzm*>-?, m&&tf2x f pT$>zmmtsn 

[0 12 7] 6i±©^Hi:^lzg©||Jgfiajtfe^Tf±. d 

cntasr. x,nmm$$5 l^em^snstiMffl^ 

^XSft^iD^-r-5J;5(cLTt)J;V^ d©*-&lc43^ 
«i:?Srr5ff«H7-fMi, looMHz^ei 

0 0 0 MH z 0Htt*S#-r*«*©»#£«!jrf Stf 

s/n^a-^ttifsaATMjaan*. «-h©«tp^is 

SlCioT, *ydrJ^«ftt3?8i£*lfEp©ai|@Ep 
Zmfe-TZZttfi-egZ. Sfc, JW&ft2 f pSr^f-5 

fi^o**a«?fi5ic««L/Tta*r*#*aa7-f;u^ 

nmmfemmtmmiz* y£¥m&mz& nzttmrnrnm 
[0128] <mft<Dnmw>® 1 5 a, ±$© 3 ^© 

Sf«* £ 3 i:|5U£fc:gfm#:J8| 1 0 2 ©^ffi©(6]#{C«k-3 
E©H!S«s|©am#:E®^S«©SIJS«l|-ea5S. 01 

5 ©sfn#ffig&iRgBtt. aa^T— ^i oot. u 

-if^*-K2 1t, A-7S5-5 7t, 7*-* 
XU>X5 8t» ^SiH^t. f-7"«»»5 5a, 
55b. 55c, 55dt, 5 1 i . (fcffitt 

cli§§5 6 iCJ;otI^ni>. g|«ft:7 1 -7 p l 0 0 
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\t, T—^mzm^titc^mmi o 4±\z&&m#& 

±IC I TOttifcaWWl 0 3$Wx.ii7.A*<y^U> 

t- K 2 1 fi, Jffie«fi<WfcK-A£»fkLT. 
±EA-7 5?-5 7i7*-*Xl'>X58^l 
T, S«3tK-A*«*«:Rl 0 2©-«»T**«/h 
««t 1 0 2 a ©aiftBBWJ-*. ECT, 7*-*Xl/ 

0 2 aC^lt-r-5J;-5tC*^T-5. 229it*$i9 
«, r— 7 p «»«55ci'r-yfiy*«5 5dCSS«E« 
EVp*SJJjD-r5i:tlC«k-3T. ±ESt*#Kl 0 2 CO 

-7 5 7-5 7tt, >— tf^-f^-H 2 ia*sg£-r-5# 
fc:-A#*±fBtsfS#« 1 0 2 ©f&/J^*£ 10 2a ©SM 
»CflB»S#*«t3taii-r<5-*, ±E*/J\*ttl 0 2 
a©«fflfc«fc-3TKit£n;t&7*-;frxu>;C5 8 * 

T. ±E£*t3tfi. ±lB3MMEEVp 

&Sc£;firu ^c±ie^®)EVp©^iti(cjt^jL-fcS 
5 6fca*-r*. 

[0 12 9] f-^fi»«B 5 8, 5 5 b, 5 5 

c, 5 5 d H, fn? nKSftr-T" 1 0 0 COSi 0 fi 

^©»77 ipj ©^ a &*~r s R£tt©ag##> e & -a . 

^-7°«#gB5 5 ai5r-7*«JWB5 5 b(4, ^tl^tt 
©ffl*^m^^-7"l 0 0 <D<}&?ifat¥-n\ZtzZ>&o 

\z. *ogi#:f-/i 0 o£-etvpn©Rj^ffiTi*tr 

«t"5IC2VMC*fSlLTIinEPl«Bfc«JJ-6n-B. 

ir. t— y«j$^5 5 c tx-7"«^gB5 5d«, *n 

•?n©tt^si«^T— 7*1 0 o©n^iRjtJFfT»c^*«t 
5c, ft-omn#f—7i 0 0 $-€-n^n©n^®T» 

trJ:'5tSVMC»l^lbTigCBl«BKRtt6n*. ±83« 

0 on -e©»a^i6]^{c3efcf-A©^ 

e>©SS8^F^©filc^-5>J;^C, -tUT, SfSfl^- 
7 s 1 0 0 ©ft^73fn]-C*fTBJtglC. 5^(C-€-©fi^fpl 

■vmmommmmnTMm-r &7—7&&ms 5 a, 

5 5b<h-y— 7*fiy&*5 5 c, 5 5 dtC±-3T«^an 

-5. cc:t> ^-7*«}tgi5 5 5 cit, m^Mmmi 0 3\Z 

m»WK»ttU 5 dli, ^1110 4 

fc*SC« ^LT. 7^-7"«»gB5 5 a if 

-7"«8gB5 5 btt. Wtfrr-T*! 0 0£»igtTj?r i 



(17) 8-7 5 8 0 6 

£©K7j s^«i£M^FiBjtm^©iiies 
•vmmvT. o os-ewfi^Tj^fcHf^ 

©xtf-H-c^ffa#*. a sic &fitttti8g 5 6 «. 

^JA«n-y^<>7>7*2 7 Sr<f^T«fi£an, ±I3d 
■•y9<i>T>72 7©Hi*«£EVai, Vaz^^S 

[0 13 0] £U:© <fc 5 KH8/&a*lfc> ^H©H5fi^Jco 
SIS#:iaeS21lS«{C*3ViT, ±Bfli*#5 i -7 , l 0 0 
fc, Jtt-A&MWrai:, JtE#fc:-A«, ±ESS£ 

aawj. ±as©j;5fc, aasEwsnfcttfcr-Affi^ 
[0131] ±Eft«x&£5 in ±E»s«aan 
p©s(be po \zstw?2>mm%:GVfr-3%m®. 

3£flfttt#E p ©fiig E Po©2^|{;:Jt0iJ-f5}gii6£;ffb 

s. ±Effiffi*ai» 5 6 «. &mmmz&-j^T%&m 

E PoCJt^J-r^fiilgSWb/i^^^iSicco p-r^rt)^ 

^^»f pSr*-r^>«^©&ffi^^fflL-Tm7j-rso ^ 

$ls $\z&^~r:TY 0 \$\&r)3:%^<D-i?±.fti$y 

««#Ep-rfttj-63?«Emfl£Vpta»fflT»b-r*. * 

P&«"r<5«*tJSq»e^©ffi«S*ttJtl:a:4. Rtt 
IC, ±E#y^X3t«:r*tftOt*. ±Effl»ft f p 

s> ±m#yt-)\,zfe§k<DiEtkizttfoi.T®:mm(t>\Z7i 
x«o©<Bin75^ffi7aan-5. a etc, itEf-^^ 

SB5 5a, 5 5 b, 5 5 c fCtcT. ±E*/h*« 1 0 
2 a©firgS:Jl^AT±Efe4§^*Sater-5Ci:(3 
±t>T,-#«/W)S*l 0 2 a©3p-yy;i/7N^Scr©iE^ 
^±E&ffi^*©filcJ:oTS»J-r-i.c:t^T^-5 0 f 

^g©[pJ#C^lSUTViS©T, ±E#a/h«« 1 0 2 

7*1 0 0 ICE®anfc5 i v ! ^^«^^K*m-5>^i:dtT 

[0 13 2] 6l±©»S©SaS«Tll, S*f^Tfe-5^ 

tf-Affi^sffl^TR^ttaaws^iabfc!^, 

*>tb;-Aflr^*ffl^T*jaebTt>J:V>. 
[0 13 3] ±iE©m-t^E©HJ|«aj©^m#: 

E®^®«Btcffiffl$n«.^si«^»«, w^ttfaT 

(a) PbTiOj-PbZrOjODWe<6'5PZT 
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(b) PbT i ChT^ftS^^&IB. 

(c) PbZr0 3 Tg^n5yJI/3>|tSB. 

(d) BaTiojraansg^^RAUtfA. 

(e) L i NbOsT^nS^^m'J^A. 

(f) 10 (Pb) , (La) , 

(Z r) , (T i) *©H*#Tr*SPLZT» 

». 

(g) t'XTX (B i) , ^MJ^A (Na) , SI (P 
b) , /V)V& (Ba) ^CDS^#T^-5BNPB#^ 

£df©&£i«#*m. 

<kk-Uf> (PVDF) , 7u/-ffch*r:U^><tH7-;/ 

[0 13 4] i-fc. ±5fi©«-,i:gSS©SSJ6«©«*fr 
[0 13 5] 

WflMHfcSaiCfcttfcf, -kEJgl©«®<t|g2©mffi 
mi:tttt*±E»«#oi/M*i:, /9r£©/ii£&£ 

««*S*#*fc*-*»«flre*»§=l,fc«, ±E56S 
*ft«*4WaU ±E*«»^K:2S^T±BR«# 

[0 136] *fc, ±E»lW««taM«»^6«:* 
©tt*««ro#*^««*i±EXflE«^©H»*»=ft 

*> o t ±Egtt#0tt/h«tt0%3fcttfH4t 

[0 13 7] Sfc, ±BX8Wt*K:*^V»T±B«|« 



(18) #M¥8-7 5 8 06 

ftoT. « 

»«-9*raJW*»bTV*4©T, ±E32SS«-^(C|pI»!1/ 

s n-s ac^tif ^©ft^m?i*f$e#«?j jt s /n &±m \z 

[0 13 8] SSfc, ±Efl 2 ©ttffia*±BSf«flc©S! 

fc©T. ±E&m#©?»/jN«*£©&fl£^;LT±Bffl!l5£ 
©ffi#W£&ft£W£T-5 ££#■?*£©-?, ±BSf* 

[0®©ffii£&tssBj] 

[81] *KMK:«*#i»»R«*ai^S«oas*lBl 
S&©#tf£&*K-r:7"D y #0-e&.5. 
3? [02] 01©nyi/-l'>7>y2 1 tofflmsMfc*. 
itny^< >7>7*2 7©7'P-y^|aT*.g> < , 

[0 3] *3SH£ffi&3— 0?gffitt®#S)gf$«*il8 

[04] *^Hjic#sm-©jisswi©#^^^m^i'j 

[05] 04©UX>h5->h^B*£Sg3 0$K 

[06] H4C'jx>h5>ha!fflH*|B»3 OjWBI 

Sr-&tr^(ffi(ll8ScoiHlSS0Tab-5„ 
[07] 0 8©S)^ig*Sr^S«:«){cffl^^Z^y h 
L i NbO3^5^:S^e#:eS2©5Fffi0TS-5. 
[08] 07fflZ*7hLiNbOj^6^^tft 
2 (Ci3tt-5Xtt±©X 0 7^£©2gHXCi5tf& n »/ 
>7>:/2 7©tB*«JE |Va It, fggigjg&OD 

[0 9 ] #S®ttfl^Att£ffitt£:rf £R«#l3ttt 

2 7©tfi*miEVa2©ate«Sm$*-r^77T$-5. 
[0 l 0] BIOS, *R$Cfli£#8JgfiHI*8!|£ 

gg©na^jcsffl L-feKm^Es^^e©/SffliHiK© 
[0 1 1 ] jg-©^s#i©Km#B&ggj&gg©#ifi& 

[012] SI=©^;i60!|CDSSttteB»K®gB©ffi'JS£ 
^JTab-sKttfr^-T'i o o©7.^— h&.fr%<nm&\z 

50 T<&5. 



(19) 



8-75806 
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[013] SHO 

[0i4] mma&mw<D#t&Mm 

2HBW#tt», 

2 a, 10 2 a-«/h««, 

2 b, 10 2b-m, 

3, 4 a -asms, 
5 -ftttaanian, 

7, 7a-|«a 

9 -£mnuk. 

10, 1 0 a, 10 b, 1 0 c-ASIMB, 
2 0, 2 0 a, 2 0b, 2 0c 



2 1 •■ 

2 5- 
2 6- 
2 7, 
2 8- 



FM8WIIB, 
2 7 a-Dy^-f 
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•mum, 

5 0a 



2 9- 

3 0- 
3 1 •• 
3 2- 
3 3- 
3 5, 
5 0- 
5 1 - 

5 3 a, 5 3 b, 
10 5 5 a, 5 5 b, 

5 7-A-7S7-, 
5 8-U>X, 

5 6 -ffiffitttUS. 

6 0 -BOUXMsm, 

1 OO-Bfftf-^ 

i o 

1 o 3-ssjm 
i o 4-&mm 

2 7 1- 
^ 2 7 2- 

2 7 3, 
2 7 5- 



2 7 7 a, 2 7 7 b •••*!■&§§, 
5 5 c, 5 5d-f— 



2 7 4-ra*iHEIS, 
9 0 



2 7 8 a, 2 7 8 b-fi«aifl7W , J^. 



:hi] 



Lbr- 



20 



■'1 



25 



T1 









___f 














a ■/ 0 -r > 










_L 










(21) 



-75806 
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Z fj-' V- LINbQ3 



... I 1 1 / , . 1 


U20 -10 


0 


I -J — — 
10 20 / 



X(mni) 




X (mm) 



#M¥8 - 7 5 8 0 6 



[09] 



P1 



P2 



V1 



- V2 



102c 



102d 





-2 
-4 



£*3 >0 


j £3<0 




£3 >o 








J 






[HI 0] 




mi 5] 




55b 



55d 



(23) #BH¥8 - 7 5 8 0 6 



[011] 




[HI 2] 




m&it- s r-1V30v&-}.*.ffi$o>t£ttk <XI.6mm ) 



(24) 



#W¥8 - 7 5 8 0 6 




(25) 



#M¥8 - 7 5 8 0 6 




(9 

15 

2 ©±ffii»L£#»££ofc* iMB«#tt»2 

[0 0 6 5] H6tt±»©J;5fc*J*£n;fc*-WV>^ 
«1 tS8S«aR9*^tr , JX>h5>NfflfflB*JRSg3 

«p<wi# 3 2 t&mm»-v$>z±tm#t—7, 3 1 con jo 

^-X3 1 CO±Jg®Tfe5Si^ffi3 6f:ioTS{S§ 

SB 3 5T*^SfT3 5 t±E»fr^-^3 ICiSi 
ffiSB3 3T&-5iS^T3 3 l^nfh+tAyi' >X C 
s £*-WV>*>*Cg£:frl,T««4fc»ttSftTV» 
*. *&»Jtt*f*:T*.6±EilM*:$--X 3 1 ttl4ffl 

[0 0 6 6] Et±©«k3K*j«Sn&S— ©*«0|©# 

»JX>h5>haaiHftS8S3 0©g#:^-X3 1 i± 

2 a>flt/MMK2 a £±E«tt3iH«53 3iSS4 £©|UJ 

icffiB-rs««2bfcs«m*Ep*t»*-r-5. ±e« 

'MR* 2 a £±E«i£2 biii:^ 6 fc±fB32SStm^E p 

jKft-r*. crott, ±iEStt*®gg 3 3 (DS^sa 

COT. *tAy^>7Cg>+WW>XCsA10 
#2£3SH£-£tr'JX>|*7>h3!£JP;fc«S§3 0© 

©*«4*G8T#*. 
[0 0 6 7] £E'Jl>h7>M!ai*i»3 

n*. »3 if. Lc»sKux>h9>hsaP!iw* 

3 0co*g§§ST*0. v c (4X£<£©}fc©j£MT& 
0. Y»4, UX>h?>hS!fflH#iB8 3 0©±IB«# 40 
^-X 3 1 fc±E1»i>«W*3 2 i^l^ift^gSt^fci:^ 
©|S|tt^S§©#tt7 F5*>XTi&oT. S3 2TSS 
ttSSttntUM&afttt'f >K-^>x Z ©jS*S-?«2 
tX-5. CCT?. S3 2(C*3tt-5atttf/i>3f«:3 2CDgT 
£0. bteiS§E#:^-x 3 1 ©F*!ffiT&-5. ^ol4 

££(cS31te. S3 3C«»f Sui^Tf, £/t£ 
6l:»C3 3tt»3 40J:5tSBg-r6it3jJT*-6. « 
■aT. S3 4efc9. ±E#«SSLcttR3 5T^5 



&ffl¥8~- 7 5 8 0 6 
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[0 0 6 8] 

[S3 1] a)r-Cs-Ycot(o>r-Lc/vc)=0 

[S3 2] Z = (l/(27U)}v r (Mo/£o)lD(b/a) 

[S3 3] tan(cor-Lc/vc) = Y/(o>r-Cs) 
[S34] a)r-Lc/vc = tan- 1 {Y/(cor-Cs)} 
[S3 5] Lc=(vc/cor)tan- 1 {Y/(wr-Cs)} 
[0 0 6 9] mz. ±EUX>b7>h£JP&ig#§3 0 
<»n&Mffl$Z%.(o r £S3 6©«t5(C*LT. S3 6T 

a*n*ft*ii«a«cco r ts 2 1 T^n-s^-w^ 

*>XC s ££S3 1 K«A-r*t. S3 1«S3 7© 
&?\Z%Ztl2>. C^T. S3 6*. o>o 14. ^m&St 
82££iS«ffiVp£ffi(raUT^&^<h€?C7X ±E'JX 
>K5>h^JP*S^3 OWA^S^&ST^So S 
£, A cote. SI«#IW2fc£««ffVp£ffi!nLfci: 
*©, ±BUx>h7>hfflfi#«S3 0©a#fifl» 
Scoo 6 ©a#gH«S*fl:*T26 *. 
[0 0 7 0] 

[S3 6] cor = o>o + Aa) 

[S3 7] (wo + Ao))(Co+AC)-Ycot{(coo/vc + 
Ao)/vc)-Lc}=0 

[0 0 7 1] ojo»Aw, Co>ACTi&5* 

6. S3 7(Ci5^T, S3 8T^$n-5ififlaSCSffl^S 
Ct*tT$. £fcAo>X AC = 0 tifiiECrSCt^T* 
5. £t±©di:^e, S3 7 teS3 9©«fc'3lcaifc>-f d 

[0 0 7 2] 

[S3 8] cot{(o>o/vc+ Aco/vc)-Lc)=col{(c < )o/ 
vc)-Lc}-[cosec 2 {(a)o/vc)'Lc}]'(Aco/vc)-Lc 

[S39] a>oCo+Aa>Co+a)oAC-Ycot{(&)o/v 
c)-Lc} + [Y-cosec 2 {(a>o/vc)-Lc}]-(Aa>/vc)-Lc 
=0 

[0073] S39t4S4 0 ©«fc 3 
S4 0(4. S4 \<D£?\Z$mt : bZ\tifi-l!&2>. 
[0 0 7 4] 

CS4 0] Aa)[Co + (Lc/vc)Ycosec 2 {(coo/vc)-L 
c}] = — a>o • A C 

CS4 1] A f /f o = Aa)/coo 
= -AC/ [Co + (Lc/vc)Ycosec 2 {(coo/vc)-LcJ] 

[0 0 7 5] fit±»JfibfcJ:"5fc. 'Jx>b5>h£jp 
#H8§ 3 0 ©^y-X 3 1 iSffi 4 K3?»E«E V p £ 

*£fc«AC©ft©«***rs l^wscTraan*. 
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